Objective: To examine associations of television viewing with eating behaviors in a representative sample of US adolescents.
D
IETARY INTAKES OF US youth fall short of recommendations for whole fruit, whole grains, legumes, and dark green and orange vegetables and exceed recommendations for fat, sodium, and added sugars, [1] [2] [3] increasing the risk of obesity and chronic disease throughout the lifespan. [4] [5] [6] [7] [8] [9] [10] [11] [12] Further understanding of the factors contributing to youth eating behaviors is necessary to improve dietary intakes and associated health outcomes.
Television viewing (TVV) in youth has been associated with unhealthy dietary intake and food preferences that may track into early adulthood. 13 Positive associations have been found with intakes of fast food, [14] [15] [16] [17] [18] soda, 16, 17, [19] [20] [21] [22] [23] [24] [25] [26] [27] refined grains, 28 and energy-dense foods, 17, 20, 25, 27, 29, 30 as well as with energy intake. 6, 16, 25 In addition, TVV has been inversely associated with fruit and vegetable intake. 16, [19] [20] [21] 25, 27, 31 A primary explanation for these findings is the impact of exposure to food advertisements, which highlight primarily energy-dense, nutrient-poor products and influence food preferences and intake in a variety of youth populations. [32] [33] [34] Eating while watching TV is another hypothesized mechanism for observed relationships between TVV and diet, 17, 29, 35, 36 although, to our knowledge, this has not been tested in a nationally representative sample of US adolescents. In addition, despite evidence of sociodemographic differences in TVV 37, 38 and eating behaviors, 39, 40 few studies have investigated potential effect modification by these variables.
The objective of this study was to examine associations between TVV and eating behaviors in a nationally representative sample of US adolescents. We also sought to investigate differences across age, sex, and race/ ethnicity and to ascertain the role of snacking while watching TV. Specific eating behaviors examined included intake of fruit, vegetables, sugar-sweetened soda, and sweets; eating at a fast food restaurant; and skipping breakfast.
METHODS

STUDY DESIGN AND PARTICIPANTS
The Health Behaviour in School-aged Children Study is a survey of adolescents conducted every 4 years in the United States beginning in 1995 to monitor and understand youth health behaviors, their social context, health, and well-being. Data collection and procedural details have been published elsewhere. 43 We used data from the 2009-2010 US survey, which included a nationally representative sample of 12 642 students in grades 5 through 10 (mean [SD] age, 13.4 [0.09] years). The sample was selected using a 3-stage stratified clustered sampling procedure, with school districts as the primary sampling unit. The survey was administered in classrooms by independent research staff. Black/African American and Hispanic students were oversampled to produce reliable estimates for these groups. There was 86.5% participation among 14 620 eligible students. Questions were validated in several countries in target age groups. Youth assent and active or passive parental consent were obtained as required by participating school districts. The institutional review board of the Eunice Kennedy Shriver National Institute of Child Health and Human Development approved study procedures.
VARIABLES
Television viewing time was assessed by asking (separately for weekdays and weekends), "About how many hours a day do you usually watch television (including videos and DVDs) in your free time?". Response categories included "none at all," "about half an hour a day," "about 1 hour a day," "about 2 hours a day," and so on to "about 7 or more hours a day." Similar questions and identical responses were used to assess computer use. The survey asked (separately for weekdays and weekends), "About how many hours a day do you usually play games on a computer or games console (PlayStation, Xbox, GameCube, etc) in your free time?" and "About how many hours a day do you usually use a computer for chatting online, Internet, e-mailing, homework, etc, in your free time?". Weekday and weekend responses were combined to obtain average daily hours of TVV and computer use. The combined variable for computer use for games and other purposes was used in final analyses because of the lack of an independent contribution of separate computer use variables in regression models.
Eating behaviors were assessed by asking, "How many times a week do you usually eat or drink . . . " followed by "fruits," "vegetables," "sweets (candy or chocolate)," and "Coke or other soft drinks that contain sugar" (soda), with response options for "never," "less than once a week," "once a week," "2 to 4 days a week," "5 to 6 days a week," "once a day, every day," and "every day, more than once." Skipping breakfast was assessed by asking (separately for weekdays and weekends), "How often do you usually have breakfast (more than a glass of milk or fruit juice)?". Weekday response options included "I never have breakfast during weekdays," "1 day," "2 days," "3 days," "4 days," or "5 days." Weekend response options included "I never have breakfast during the weekend," "I usually have breakfast on only 1 day of the weekend (Saturday OR Sunday)," and "I usually have breakfast on both weekend days (Saturday AND Sunday)." Weekday and weekend responses were combined to create a single variable indicating whether breakfast was skipped at least 1 day per week. Eating at a fast food restaurant was assessed by asking, "How often do you eat in a fast food restaurant (for example, McDonald's, KFC, Pizza Hut, Taco Bell)?," with response options for "never," "rarely (less than once a month)," "once a month," "2 to 3 times a month," "once a week," "2 to 4 days a week," and "5 or more days a week."
Snacking during TVV and computer use were assessed in participants in grades 7 through 10 by asking, "How often do you eat a snack while you . . . " followed by "watch TV (including videos and DVDs)" and "work or play on a computer or games console," with response options for "never," "less than once a week," "1 to 2 days a week," "3 to 4 days a week," "5 to 6 days a week," and "every day." Leisure-time vigorous physical activity was assessed by asking, "Outside school hours: how many hours a week do you usually exercise in your free time so much that you get out of breath or sweat?," with responses for "none," "about half an hour," "about 1 hour," "about 2 to 3 hours," "about 4 to 6 hours," and "7 hours or more."
Students reported age, sex, race ("What do you consider your race to be?," with response options for "black or African American" [hereafter referred to as black], "white," "Asian," "American Indian or Alaska native," "Native Hawaiian or other Pacific Islander," and "other" with a blank space provided), and ethnicity ("What do you consider your ethnicity to be?," with response options for "Hispanic or Latino" and "not Hispanic or Latino"). We combined responses to create a 4-category race/ ethnicity variable: non-Hispanic white (white), non-Hispanic black/African American (black/African American), Hispanic, and other. Socioeconomic status was assessed by the Family Affluence Scale, a measure with demonstrated content and external validity 44 that was developed for the Health Behaviour in Schoolaged Children Study on the basis of responses to questions about computer and automobile ownership, whether the student shares a bedroom, and frequency of family vacations.
STATISTICAL ANALYSIS
Descriptive statistics were calculated and compared by sex, age, and race/ethnicity using regression analysis for continuous outcomes and the Pearson/Wald test for binary outcomes. Multiple logistic regressions assessed relationships between TVV (hours per day) and daily intake of fruit, vegetables, sweets, and soda, as well as skipping breakfast at least 1 day per week and eating at a fast food restaurant at least 1 day per week. We examined interactions of TVV with age, sex, and race/ethnicity with multiplicative interaction terms and stratified analyses where warranted. Relationships between TVV and dietary behaviors after controlling for frequency of TV and computer snacking were explored in grades 7 through 10; we further examined the interaction of TVV and TV snacking in this subpopulation. All independent variables were continuous except sex and race/ ethnicity. Analyses accounted for the complex survey sampling design using STATA, version 11 (StataCorp).
RESULTS
There were significant sociodemographic differences in most eating behaviors except fast food, which was not different by sex but was more frequent for older (aged Ն13 years) vs younger (Ͻ13 years) participants and for racial/ethnic groups compared with white youth (PϽ.001) ( Table 1 and Table 2 ). Odds of daily intake of fruit and vegetables were higher for younger than older participants, for girls compared with boys, and for white and other groups compared with black and Hispanic youth. Odds of daily intake of sweets were highest for older vs younger youth, for girls vs boys, and for black youth compared with other racial/ethnic groups. Odds of drinking soda at least daily were highest for older vs younger youth, for boys vs girls, and for black and Hispanic youth compared with other racial/ethnic groups. Skipping breakfast was more common for older than younger participants, for girls vs boys, and for black, Hispanic, and "other" youth vs white participants.
Television viewing did not differ by age group but was lower for girls than boys (approximately0.1 h/d) and higher for black participants vs other racial/ethnic groups (approximately 1.0-1.4 h/d). Computer use was lower for younger vs older participants, for girls vs boys, and for white vs other racial/ethnic groups. Television snacking did not differ by sex or age but was more frequent for black youth vs other racial/ethnic groups. Computer snacking was less frequent for girls than boys (approximately0.25 d/wk) and more frequent for black participants vs other ethnic/ racial groups (approximately0.8-1.2 d/wk). Leisure-time vigorous physical activity was lower for girls vs boys (approximately0.4 h/wk) and higher for white participants vs other racial/ethnic groups (approximately0.2-0.4 h/wk).
Television viewing time was inversely related to fruit and vegetable intake and positively related to sweets and soda intake, fast food intake, and skipping breakfast in models adjusted for computer use, physical activity, age, sex, family affluence, and race/ethnicity ( Table 3) . Relationships differed by age and race/ethnicity (Figure) ; we did not find differences by sex. Relationships with soda (Figure, C) . There was a positive relationship of TVV with soda intake for all race/ ethnicities, although the relationship was weaker for black (adjusted odds ratio, 1.13; 95% CI, 1.05-1.21) compared with white (1.30; 1.22-1.39) youth (P=.001). Television viewing time was positively related to fast food in white youth (adjusted odds ratio, 1.19; 95% CI, 1.12-1.27) and in Hispanic youth (1.10; 1.05-1.15); the relationship with fast food was not significant for black youth. Skipping breakfast was not related to TVV in youth aged 13 or older (1.03; 0.99-1.07). In participants younger than 13, there was a positive relationship between TVV and skipping breakfast in white youth (adjusted odds ratio, 1.21; 95% CI, 1.12-1.31) but an inverse relationship in black youth and no significant relationship in Hispanic youth (1.01; 0.97-1.35) (Figure, C) . Estimates were similar between white and other participants.
Television viewing time and TV snacking were independently related to eating behaviors in participants in grades 7 through 10 in adjusted models ( Table 4) . Television snacking was positively related to daily intake of fruit, candy, and soda and to fast food but was unrelated to vegetable intake and skipping breakfast. Independent relationships of TVV with intake of candy and soda and with fast food were moderately attenuated but remained statistically significant after adjustment for TV and computer snacking (relationships with eating behaviors unadjusted for TV and computer snacking were similar in participants in grades 7 through 10 as in the overall sample, so separate estimates are not reported). Independent relationships of TVV with fruit and vegetable intake and skipping breakfast were essentially unchanged after adjustment for TV and computer snacking. We found no interactions between TVV and TV snacking for any eating behavior (results not shown).
COMMENT
This study provides estimates of associations of TVV and eating behaviors in a diverse representative sample of US adolescents. Television viewing time was associated with lower odds of consuming fruit or vegetables daily and higher odds of consuming candy and sugar-sweetened soda daily, skipping breakfast at least 1 day per week, and eating at a fast food restaurant at least 1 day per week in models adjusted for computer use, physical activity, age, sex, race/ethnicity, and family affluence. The relationship of TVV with this unhealthy combination of eating behaviors may contribute to the documented relationship of TVV with cardiometabolic risk factors. 4, 45, 46 Many of our prevalence estimates vary somewhat from previously reported findings, likely because of differences in assessment methods. Our estimates of TVV (2.4 h/d) and computer use (2.8 h/d) are similar to and more than an hour greater, respectively, than previous estimates. 38, 47 Reported vigorous physical activity in our sample is substantially lower than previous estimates of moderate to vigorous physical activity. 38, [47] [48] [49] Report of skipping breakfast in our sample (54.8%Ն1 d/wk) was higher than a recent National Health and Nutrition Examination Survey estimate (20%). 50 In addition, our estimate of frequency of eating at a fast food restaurant is lower than findings of a study of California adolescents, in which 46% reported eating fast food at least 2 times per week 51 and recent estimates from a nationally representative sample reporting a mean 2 to 3 fast food meals per week, 52, 53 although multiple fast food meals may be consumed on a single day.
Relationships of TVV with soda intake, fast food, and breakfast behaviors differed according to race/ethnicity. The relationship with soda intake was attenuated for black participants compared with white participants, although relationships were positive for all groups. In addition, the relationship of TVV with fast food was not significant for black youth, whereas this relationship was positive in other racial/ethnic groups. We found differential relationships of TVV with skipping breakfast by both race/ethnicity and age. Among respondents younger than 13, TVV was positively related to skipping breakfast in white adolescents but inversely related to skip- Associations of television viewing and eating behaviors by race/ethnicity and age. Adjusted odds ratios (ORs) of (A) drinking soda (Ն1 instance per day) among all youth (A), eating fast food (Ն1 d/wk) among all youth (B), and skipping breakfast at least 1 day per week among youth younger than 13 (C) associated with television viewing time (hours per day) by race/ethnicity. Error bars indicate 95% CIs. Associations with soda intake were significantly different for black compared with white youth (P =.001). Associations with fast food were significantly different for black (P= .001), Hispanic (P Ͻ .001), and "other" (P Ͻ .001) youth compared with white youth. Associations with skipping breakfast were significantly different for black (P Ͻ .001) and Hispanic (P = .006) youth compared with white youth. Odds ratios were adjusted for computer use, physical activity, age, sex, and family affluence. a Separate models predicting at least daily intake of fruit, vegetables, candy, and soda and at least weekly eating at a fast food restaurant and skipping breakfast. Models are estimated for participants in grades 7 through 10 only and are adjusted for all characteristics.
ARCH PEDIATR ADOLESC MED/ VOL 166 (NO. 5), MAY 2012 WWW.ARCHPEDIATRICS.COM 469 ping breakfast in black adolescents. There was no relationship in Hispanic adolescents or in those aged 13 or older of any race/ethnicity. These findings are potentially explained by a relationship of TVV with sleep duration and morning sleepiness in youth that may vary with respect to factors associated with child age and race/ ethnicity. 54 Our results indicated that relationships of TVV and intake of fruit and vegetables did not differ according to race/ethnicity, contrary to findings of a previous study using data from the 1999 national Youth Risk Behavior Survey. 42 In addition, relationships were not different according to sex, as has been suggested in previous research. 6, 41 Likely because of the heterogeneous make-up of the "other" subgroup, we found few differences from white participants, apart from overall lower odds of drinking soda daily and higher odds of skipping breakfast. Differential associations by race/ethnicity suggest the importance of social, cultural, or other contextual factors 42, 55 that may contribute to variability in associations of TVV with eating behaviors. However, despite differential associations by sociodemographic factors, our findings of associations of TVV and eating behaviors across all races/ethnicities were nearly universally inconsistent with healthful eating patterns.
Our results demonstrated relationships of TV snacking with several eating behaviors after adjustment for TVV, computer use, physical activity, computer snacking, and sociodemographic characteristics. Although a measure of overall snacking frequency was not available, our finding of independent relationships of eating behaviors with both TV and computer snacking suggest that these measures represent specific modes of snacking rather than serving as proxies for overall snacking. Results indicating positive relationships of TV snacking with candy and soda intake and with eating at a fast food restaurant support previous research documenting adverse associations of eating while watching TV and nutritional quality of foods consumed. 20, 21, 56, 57 Previous experimental research has also demonstrated a positive association of eating while watching TV on food quantity consumed in undergraduates 29 and children. 36 This evidence suggests TV snacking may influence the amount and quality of food consumed.
Relationships of TVV with eating behaviors were essentially unchanged after adjustment for TV snacking, and we found no evidence of effect modification between TVV and TV snacking, suggesting that TV snacking does not fully account for relationships between TVV and eating behaviors. This evidence, together with our finding that TVV was strongly and positively related to the intake of highly advertised foods and either weakly related or unrelated to rarely advertised foods, supports a hypothesized influence of TV food advertisement exposure on dietary intake consistent with experimental research. 58, 59 Although data indicate a recent decrease in adolescents' exposure to candy and soda advertisements, exposure to fast food restaurant advertisements has increased. 60 In addition, the nutritional quality of advertised foods is poor, 33, 34, 61 and fruit and vegetable advertisements are essentially nonexistent. 34, 60, [62] [63] [64] Alternatively, these findings may reflect a clustering of unhealthy behaviors related to unobserved factors, such as an increased tendency to snack during essentially unoccupied time or preferential selection of foods conducive to snacking. Associations of TVV and TV snacking with eating behaviors were evident after adjustment for several covariates intended to reduce confounding by characteristics such as general preference for health and related behaviors, although the potential for residual bias persists in observational research.
Interpretation of these findings must take into account the relative strengths and weaknesses of this study. Our findings rely on a brief assessment of dietary intake rather than a more detailed method (eg, food frequency questionnaire or dietary recall), which may have hindered our ability to detect significant relationships. An important limitation is the cross-sectional study design, which does not allow for determination of causality because of the inability to establish temporality and the potential for confounding by unobserved factors. Thus, we cannot rule out, for example, the possibility that youth with poor dietary behaviors, including a greater tendency toward snacking, are more likely to watch TV. However, previous interventions to reduce TVV in children and adolescents have shown evidence of a beneficial influence on eating while watching TV 65, 66 as well as on total energy intake 41, 67 and fruit and vegetable intake, 41, 68 supporting a causal role of TVV on dietary intake. In addition, the internal validity of our findings is strengthened by our adjustment for several behavioral and socioeconomic confounders. Our study is further strengthened by the high participation rate and the use of a representative sample of US adolescents, including oversampling of black and Hispanic youth to enable subgroup analysis.
These findings show that TVV is related to a cluster of unhealthy eating behaviors in US adolescents after controlling for TV snacking, computer snacking, socioeconomic variables, computer use, and physical activity. Relationships of TVV with eating behaviors were modified by age and race/ethnicity, suggesting the importance of cultural or social factors. Future research should elucidate the independent contributions of TVV, food advertising, and TV snacking on dietary intake in this population. If these relationships are causal, efforts to reduce TVV or to modify the nutritional content of advertised foods may lead to substantial improvements in adolescents' dietary intake.
